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Considerable effort in recent years has been devoted to the study of
shocks in the diffuse interstellar medium. This work has been
motivated partly by the observations of rotationally excited states
of H 2 (Spitzer et al. 1973; Spitzer and Cochran 1973), and partly by
the realisation that species such as CH +, OH and H20 might be formed
preferentially in hot, post-shock gas (Elitzur and Watson 1980). The
problem of CH + and the difficulties encountered when trying to explain
the high column densities, observed along lines of sight to certain
hot stars, have been reviewed by Dalgarno (1976).
The importance of a transverse magnetic field on the structure of an
interstellar shock was demonstrated by Draine (1980) and Draine,
Roberge and Dalgarno (1983). Transverse magnetic fields above a
critical strength give rise to an acceleration zone or precursor, in
which the parameters of the flow vary continuously. Chemical reactions,
which change the degree of ionisation of the gas, also modify the
structure of the shock considerably (Flower, Pineau des Forets and
Hartquist 1985; Draine and Katz 1986).
Very recent work by ourselves (Pineau des Forets et al. 1986) and by
Draine (1986) has shown that large column densities of CH + can be
produced in magnetohydrodynamic shock models. Shock speeds
u s _ I0 km s -I and initial magnetic field strengths of a few _G are
sufficient to produce ion-neutral drift velocities which can drive the
endothermic C + (H2,H) CH + reaction. These authors have also shown
that single-fluid hydrodynamic models do not generate sufficiently
large column densities of CH + unless unacceptably high shock velocities
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(u s = 20 km s-l) are assumed in the models. Thus, the observed column
densities Of CH _ provide a constraint on the mode of shock propagation
in diffuse clouds. More precisely, they determine a lower limit to the
ion-neutral drift velocity.
A similar study of the sulphur chemistry behind shocks in diffuse
clouds (Pineau des Forets, Roueff and Flower 1986) has lead to similar
conclusions regarding the column density of SH +, which is produced
through the endothermic S+(H2,H)SH + reaction. Column densities
N(SH +) > 1012 cm -2, which should be observable in absorption in the
near ultraviolet region, are produced only when the maximum ion-neutral
drift velocity lui-Unlmax > 5 km s-I. Detection of these lines,
whose predicted equivalent widths are given in the Table, should
provide valuable information on the transverse magnetic field strength
in the vicinity of the shock.
Line I (_) fline log N:9.18 11.79 12.76 12.99 13.11
RII(0 ) 3363.49 6.2 10 -4 9 10 -5 0.04 0.35 0.60 0.80
RQ21(0) 3339.97 4.6 10 -4 7 10 -5 0.03 0.26 0.44 0.58
SR21(0 ) 3336.64 3.7 10 -4 6 10 -5 0.02 0.21 0.36 0.47
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